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March 31, 2003

United States Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Ladies and Gentlemen:

LER 2003-001-00
Davis-Besse Nuclear Power Station, Unit No. 1
Date of QOccurrence — January 30, 2003

Enclosed please find Licensee Event Report 2003-001, which is being submitted to provide
written notification of potential inability of air-operated valves to function during design basis
conditions. This issue was identified during development and implementation of an Air-
Operated Valve Reliability Program as previously committed in Licensee Event Report 2002-
004. Commitments associated with this LER are listed in the Attachment.

Very truly yours,

CTIa) @/ Vs

GMW/s
Enclosures

cc:  Mr. J. E. Dyer, Regional Administrator, USNRC Region IlI
Mr. C. S. Thomas, DB-1 NRC Senior Resident Inspector
Utility Radiological Safety Board
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COMMITMENT LIST

The following list identifies those actions committed to by the Davis-Besse Nuclear Power
Station in this document. Any other actions discussed in the submittal represent intended or
planned actions by Davis-Besse. They are described only as information and are not regulatory
commitments. Please notify the Manager - Regulatory Affairs (419-321-8450) at Davis-Besse of

any questions regarding this document or associated regulatory commitments.

COMMITMENTS

1. Install proper sized air accumulators for valves
CC1467, CC1469, and CC1495.

2. Install a new valve actuator capable of closing the
valve MU3 against the maximum differential
pressure.

3. Submit results of safety significance evaluation in
revision to Licensee Event Report.

DUE DATE

. Prior to startup

. Prior to startup

. Prior to startup
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On January 30, 2003, with the reactor defueled, it was determined that several air-
operated valve (AOV) actuators had negative operating margins.
review, it was determined that four valves were not capable of performing their
designated safety functions for all required conditions.
Decay Heat Removal Heat Exchanger Outlet Isolation Valves, may not fully open upon a
loss of non-safety grade instrument air because their associated air accumulators
Similarly, CC1495 may not fully close to isolate cooling water flow
to non-essential equipment on a loss of instrument air because the air accumulator
Larger air accumulators are being installed on all three of
Valve MU3 may not close against maximum Reactor Coolant System
pressure to isolate letdown flow from inside containment, but would close against

A new actuator is being installed to allow MU3 to close

are undersized.

was also undersized.
these valves.

normal system pressure.

against maximum Reactor Cooclant System pressure.

These conditions, apparently
caused due to improper sizing of air-operated valve actuators and accessories during
initial design, are being reported in accordance with 10CFR50.73 (a) (2) (1) (B) as

operation or condition prohibited by the Technical Specifications.

After further

Valves CC1467 and CC1469,
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DESCRIPTION OF OCCURRENCE:

On January 30, 2003, with the reactor defueled, it was determined that several
air-operated valve (AOV) actuators had negative operating margins. System and
component design basis calculations are being performed and reviewed as part of
the development and implementation of an AOV Reliability Program as previously
committed in Davis-Besse Nuclear Power Station (DBNPS) Licensee Event Report
2002-004. After review, it was determined that valves CCl467, CCl469, CCl1l495,
and MU3 were not capable of performing their designated safety functions for all
required conditions during past plant operation. A description of each of these
valves is given separately below.

The Safety Features Actuation System (SFAS) [JE] at the DBNPS is designed to
automatically prevent or limit fission product and energy release from the core,
to isolate the containment vessel [NH] and to initiate the operation of the
engineered safety features equipment in the event of a loss-of-coolant accident.
The SFAS also initiates protective actions in the event of a Steam line break
inside of Containment.

The Component Cooling Water (CCW) System [CC] circulates water through a closed
cooling loop to provide cooling water to safety-related equipment and reactor
auxiliary equipment within the Auxiliary [NF] and Containment Buildings,
transferring the heat through the CCW heat exchangers [CC-HX] to the ultimate
heat sink [BS] (Lake Erie) via the Service Water System [BI]. The system
pressure is set by the CCW Surge Tank [CC-TK} located upstream of the CCW Pumps
[cC-P]. During a Design Basis Accident supply to non-essential components is
isolated and cooling water is supplied only to essential components, including
the Emergency Diesel Generator Jacket Cooling Water Heat Exchangers [LB-HX],
Decay Heat and High Pressure Injection Pump Bearing Coolers [BP-P-CLR/BQ-P-CLR],
and the Decay Heat Removal Heat Exchangers [BP-HX].

Valves CC1467 and CCl1469 are the Decay Heat Removal Heat Exchanger Component
Cooling Water (CCW) Outlet Isolation Valves [BP-HX-ISV]. These 18-inch
butterfly valves are closed during normal power operations, and are opened
during plant shutdowns to provide CCW flow through the Decay Heat Removal Heat
Exchangers. These valves open automatically on an SFAS Level 3 signal on low-
low Reactor Coolant System pressure of s 400 psig or high Containment pressure
of = 18.7 psia to allow for cooling of the water removed from containment by the
Low Pressure Injection System via the emergency sump. These valves are also
designed to fail open upon a loss of instrument air to ensure a flow path is
available. However, calculations showed that the 260 cubic inch safety-grade
air accumulators [ACC] installed at the valves to provide a source of motive
power in the event of a loss of non-safety grade instrument air [LD] are
undersized. The available air volume would permit the valves to begin to open,
but the valves may not fully open in the event of a loss of instrument air,
potentially resulting in reduced cooling water flow to the Decay Heat Removal
Heat Exchangers.

NRC FORM 366A (1-2001)
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DESCRIPTION OF OCCURRENCE: (Continued)

Valve CC1495 is the CCW Auxiliary Building Non-Essential Header Isolation Valve.
This 16-inch butterfly valve is normally open to provide cooling water to non-
essential components such as the Spent Fuel Pool Heat Exchangers [DA-HX] ,
Reactor Coolant Pump Seal Return Coolers, Reactor Coolant System Sample Cooler,
Post-Accident Sample Coolers, Pressurizer Quench Tank Cooler, and various Clean
Ligquid, Miscellaneous Liquid, and Gaseous Radwaste System [WE] components. On an
SFAS Level 3 signal, this valve closes to isolate non-essential loads and ensure
that cooling water is available for Engineering Safety Features components.

This valve also closes on low level in the CCW Surge Tank or upon a loss of
instrument air to ensure sufficient flow is available to essential equipment.
However, similar to valves CC1467 and CC1l469 above, calculations showed that the
328 cubic inch safety-grade air accumulator installed at the valve to provide a
source of motive power in the event of a loss of non-safety grade instrument air
is undersized. The available air volume may not ensure the valve would fully
close in the event of a loss of instrument air on an SFAS Level 3 signal or a
low CCW Surge Tank level.

valve MU3 is the Reactor Coolant System Letdown Outlet Isolation Valve. This
2.5-inch gate valve is normally open to allow letdown flow to pass from the
Letdown Coolers to the purification demineralizers. A small portion of the
Reactor Coolant System is letdown for purification, chemical control, and
degasification purposes during normal plant operation. This isolation valve
closes on an SFAS Level 2 on low Reactor Coolant System pressure of = 1600 psig
or high Containment pressure of = 18.7 psia to isolate letdown flow as well as
to provide for containment isolation. This valve is also designed to fail
closed upon a loss of instrument air. However, calculations performed showed
that the isolation valve may not close against a maximum Reactor Coolant System
pressure of 2500 psig.

APPARENT CAUSE OF OCCURRENCE:

Lessons learned from the nuclear power industry’s motor-operated and air-
operated valve programs has determined that many AOV actuators were purchased
undersized. This was a result of vendors being provided with inaccurate system
conditions in combination with less than conservative sizing methodology used at
the time, and a lack of formal calculations supporting the design basis and
appropriate actuator settings for AOV actuators. There was also the practice of
sizing AOV actuators with little built-in margin. Similar analytical
deficiencies resulted in the design of the air accumulators used to provide a
source of motive power in the event of a loss of non-safety grade instrument air
were not large enough to ensure the valves would perform their safety function
under design conditions.

NRC FORM 366A (1-2001)
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ANALYSIS OF OCCURRENCE:

At the time of discovery there were no Technical Specification operability
requirements for the affected systems with the reactor defueled. However, the
plant operated in this condition when the Decay Heat/Low Pressure Injection
System was required to be operable per DBNPS Technical Specification (TS) 3.5.2
and TS 3.5.3, the Component Cooling Water System was required to be operable per
TS 3.7.3.1, and Containment Isolation Valves were required to be operable per TS
3.6.3.1. Therefore, this issue represents a condition prohibited by the
Technical Specifications, and so is reportable in accordance with

10CFR50.73 (a) (2} (1) (B) .

While the Reactor Coolant System Letdown Outlet Isolation Valve (MU3) may not
have closed against a maximum Reactor Coolant System pressure of 2500 psig, the
valve would have closed under normal operating conditions. Calculations show
the valve would have closed against a differential pressure of 2180 psig, and
with normal operating pressure of the Reactor Coolant System at approximately
2155 psig, the expected differential pressure would have been approximately 2100
psig. 1If a leak in the Reactor Coolant System caused pressure to decrease to
the SFAS Level 2 actuation setpoint of 1600 psig, MU3 would have closed to
perform its safety function of isolating containment and Reactor Coolant System
Letdown flow. Additionally, valve MU2A is located outside of containment in
compliance with General Design Criteria 55 to isolate letdown flow upon receipt
of the same SFAS Level 2 signal. This motor-operated valve remained fully
capable of isolating letdown flow at any postulated Reactor Coolant System
pressure due to a low Reactor Coolant System pressure or high containment
pressure.

The Decay Heat Removal Heat Exchanger Component Cooling Water Outlet Isolation
Valves (CC1467 and CC1469) may not have fully opened when required in response
to an SFAS Level 3 signal in conjunction with a loss of non-safety grade
instrument air. However, the valves would have partially opened with the amount
of air available in the accumulators, allowing a portion of the required cooling
water flow through the Decay Heat Removal Heat Exchangers.

The Component Cooling Water Auxiliary Building Non-Essential Isolation Valve
CC1495 may not have fully closed in the event of a loss of non-safety grade
instrument air in conjunction with either an SFAS Level 3 signal or a low
Component Cooling Water Surge Tank level. 1In the event of a low level in the
Component Cooling Water Surge Tank, motor-operated valves CC5096 and CC5097 also
receive a closure signal, and these two valves would then isolate the non-
essential header to isolate the leak.

Evaluations into the safety significance of these deficiencies are ongoing, and
the results of these evaluations will be reported in a revision to this Licensee
Event Report.

NRC FORM 366A (1-2001}
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CORRECTIVE ACTIONS:

An AOV Reliability Program is being implemented, in part, to ensure that AOV
actuator sizing and setpoints are reviewed to verify and document their
adequacy. As previously committed in DBNPS LER 2002-004, for all Category 1 and
2 AOVs and their associated components, the design basis requirements, including
the correct installed orientation, will be established in accordance with the
AOV Reliability Program Manual. The requisite engineering documents will be
developed to implement any required changes. Any modifications needed to
restore these components to their design requirements will be completed prior to
plant restart. Post-modification testing will be performed to verify compliance
with design bases.

For valves CCl467, CC1469, and CC1495, modifications are being developed to
install the proper sized air accumulator. For valve MU3, a modification is
being implemented to install a new valve actuator capable of closing the valve
against the maximum differential pressure. The modifications to all four valves
will be implemented prior to plant startup.

FATLURE DATA:

DBNPS LER 2002-004 documents similar problems discovered with air-operated
valves for which the actuators did not have the capability to properly position
the associated valve for all postulated conditions. It was during the
performance of the corrective actions as stated in LER 2002-004 that the
problems associated with the four valves described above were discovered.

Energy Industry Identification System (EIIS) codes are identified in the text as
[xXX].

NP-33-03-001-00 CRs 03-00830, 03-01040, 03-01253
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